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WiWM^Mii. ffiScfflcOEDLC (Electric Double 
Layer Capacitor ;^SMZMfS^^'^'<->^^ ) 

t^tLX^^hztimbi-&m^iam<^ijm 

mm. 

'^h^m^t^iix^^?>zt^mib-rm^iM 

EDLC^'^y^'izMiX. T>Uimm-:iyfyftZJ&: 

coffi*M w]m<r)h<r)Xhi,zb^'m.btm 
Cit*«6] mtiEDLC)^yi^\i^mn^m^±w 

ffifitffl35«i 0 [mQ] &T<r>i:,(r>x. flom^EDLC 

p*ggi5ffiafflt <7)^co«*-' 1 0 0 
[ Q F ] OT^O t, c7)f I, c 1 5r#l! t Sil^JS 1 ^ 

[^a?] mlBEDLCA'y^'ti, KflBEDLcm 
•fe;t-J)7tOtfOX;t-;l/df-?ggc7)ttY [Wh/Kg] fc, 
tiJ^jS^S<7)jlX [W/Kg] t-hK 
Y>1 OOXX-o-8 

'5r^^fr5r)1l^^^ tote J: 0 ««§fiT v^S ^ fc S-!|tSE 

t th mm. 1 ^ L 4 iE«!o«:i3$ijwga, 

^hth mm. 2 x(i 4 %m<r)%-hum^m.. 
fy^ii. -e«^ai:^5gs*n 0 0 0 0 cw/Kg] tLt 

So 

[000 1] 

^zWLnt:>ti%M^<rm,iii^iW^m<7iimMf.zi:t 



mij i>mm txmmth j: o izitzmijwtmmizmt 

[0002] 

[t^*«stti] z<m(^mjiummw.bLx\t. 
L<i,im.m.<nimMt^hnmz^^mthmz. %m(r>^ 
'^m.ffmm^znmLXfm<r)%^imi^x't hio 
\,z. mm's.mtitm^b Lxmsm^m i ^ 
m^^tix\^h. 

[0003] mumi^n.wmm.^j:}£(r>Wiunmw. 
\t. -im^mMmz^s^hriyf^-^mmb. z<n 
3 yf^—^mm>-f] •k'm^nzmskLx^.mzm 

m.tn^^zm.^ixhmm^m.tci:i)^i^m^^ixx\^ 

[0004] ±fB«l«tfct^T, jlSttffiT'fi, 35S[A 

:hi^yi-^-mmzx^mm\i',Mz^mL. ^y^- 
mm.\<zii mmcnnM.. Wim.<r>-mi!,:hi.z^ 
mLx-m\,zm-thb^\,z. g^Mttssai^io 
-u^im,\>zuxx%-)}mttz^tLx\^^. f?m 

-5. ; t -CM^j&ajjlJ^^® t OS-R&ihT^ S J: ^ t 
[0 00 5] ^<7)J:^^liBi^tfcv^T. ^m^Si: LT 
U>>A • -f:^^^?!!! (NaSS«i) ^j:K\,Z^miihW. 

x^j:h^mmimm^tix\^i . 

[0006] 

tzm:comwmmw.izii\,^xi±. mwmmtix-ix 

Wl. i:>L<lirfUiW»ayTy^^t'^mLX\>^ 

^(^x"m<^xmm±.mm^ifh. t^^bh. mi 
iz. m9mm<D^^ )m^umm<h^ . mmmw: 
mmsht ixmtx^'^fz, mm. mmma. ^ 
muz^^xmxmmimm'ri^tiht. 20 
0-100 ommmcommmx-vMco^^mizx 0 
^<7)mMmTL. m-^xmfimmmmmmimtt 
cioitib. m^\t. 2m^t>3imMmmxm 

[0 00 7] tfzm2\,z. mnMm.tLxm\^hz:d:M 
mx\i. IS. m. Kn, u^^j^^j:ii<mmz^m^j:^ 
«^*^T•v^4yt:y>. mmmiiW^^xmm<r>Mimx 

fS.<r>miX'mmmm.i^'th'mifihhL tt^i^.^ 
<^m^mt<.z':>\>\xhm^\,zn-fh%M'^. 
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[0008] *^Bfl<i, ±MEmmzm^x^j:^tifz{,ff) 
x\ ^(r>mii. mwmm<r)^-! ^;t#i(^$-ft< txm 

[00093 

m)}i,mmbxmmti>xdiztt:h<7)i:mkbt. m 

iE^H^SSr, 1SMOEDLC (Electric Double La 
yer Capacitor •MfSiZMJS^'r^'^iy^ ) ^-tJUt:^ 

mzm^mmi^ix^iEDLCJ^y!' t u-cig^uc 
t^bf.zwm^'i-^. 

[00 10] icDio^fll^tCiiKf, EDLC#-fe;l/ 

imM.¥\^zm.mm.-fh^hx\ %mm\.zmLfzm 
Em/m&knh z t tK-^ . mw.z^m'^hhimx 

^mx'%m(Dii^%mi)ifiis^-^bt wi, ed lc^'n'v^ 

imo:itifX%h. ^LX. EDLCvN'y^'Ji, -m. 

mm.iMmx'^mimim< . n-h^-^ ^'ji^^ti^ 

m^z^^L\>M:,(r>bi-i>ztti<X'^?,. 

[0011] zff)m^. mmmm.i. ^^=5r< 1 1 1 -:?co 

izm^t^zbi)mtu^ {tmm2) , z<r)Xd^j:m 
mzj:tni. wmmcommw±cox o ^j:wm:^iw 
^zni-z^^<ni^mff)mm'm^mx\i. edlc 
^<^y'!'<izmtt:>titz'mi^mmL. %.mzmmM^i: 

I., .rfLtJ:0. ^v^<^nJi^U9r-/rithZb 

^^-fbc*t Lx^\^v^mL^zhtz -5 X %^^ffMn,^ 
mx'^h. 

[ 0 0 1 2 ] -e LT . mm i m},<^m\,zii\Yr: . # 

SSair. 'J^^^£<bhl-:><r)EDLC)^y9i<zntX. 

7)\^inM^>Ty^i^?).^h^i>iio\.zmm-^z 

(W^^S) . 

[0013] z<r)Xotj:mmziixii. d^ffiim^m^ 
'^^zbti^X'%h. 7>v^%m^yTymtx^ -/^y 
y u -y r^umm mt^ z t s , ttii^r, x . 

x\ mniay^<-:^iz^mixhv.f)mmcoT-'?-mm 

t:^mz^mLxtii:htmmzmmLx\.^hm^x\ 
mn£>t y^'i-^izypmnmw^itim^m-^^j: 



mico^h>^x!mm(^mm m+s. umxf) x-ii. 
7)\^^WM:iyry>r^zmii^tLfzm:hmmi. 
izmm<om:hi:mt^> t.ti. wMcommm- 
{iEDLCJ<y^izmii^tikm:himt. mm 
mcoz-^mmi. cntiio. mmmmmm 
mmx^m(7)mwmmmz^j:i> ^^;b*>. 
±<7)Xd ^j:Mmm^zifi ixmrnx-nmrn^m z 

[0 0 14] tt:. mmiimcowmz)3\.^x. mm 

^mi, ^-^r<ti> lO<;0EDLC>'-?y;?tjDXT, 7 
;U^mm^ yry^b-<!KM.mb i:mi^^h^t^ XoliZ 

m^-tlZbim^L^^ (lf«^4) , Z(D3:d^j:m^ 

izxtiii. ±MLrzmm 2 m 3 <7)m^(^mm.x/i¥ 
m m^n-^z 0 > w9m(r>M.m^j:%wmb^zn 
mvx . miK\> ^mmmx'n.^^mmmi:'€ ozb 

10 015] IMiCO^mmztiK^X. EDLCJiy^'CO 
EDLC»^r;^S:. EDLCS^-k/U$)t:*)CO^m.tKm 

§*tti:l*imSiffii:^SO(l*>'4 [ftF] iaT<^)ttfO 

[0016] ±iE«Bgfc J:n{f. m^z. mifmm 

Tm.<^miX'W)mm'^:'^ oio tcnmmh h \ ^(i 
ma^m }£f.znmth^\,zm Ltzm^b tizb 

mh%mz^^th 1 0 ^zwsffhzbx. 

iwk^ffvv zix^zx->xm.-nmAzmt^^'h^ 

<'thZbt^X'^hiioi.zti:h. zix\±. %^<r>^LX 
tl^no^^\.Zii\^X . EDhCf$.^tV<r>nmmjfi± 

^<^st, mn^\i^t?jxtm(nn&^zih^u& 

iAX'<n%-)]W^±%<-^j:htz)iy. zii^^^Li^iiff) 
X'hh. 

[ 0 0 1 7 ] 0 , m<7y^mm^ii o 

^<n^X'h h ^x i, nm^mts: hcTittirzubiz 

{i, EDLcs^-i:fUhfz'ocomm.mmtimi)< 

U»t. C:<^i^SI5ffi6iffl-?-ot,«0{iEDLC#-fe 
f^-C'F*igPfi6i?ri¥ttL/c€i: LTf?SS«<ltrtmiii 

mb<^n<^mx{,m^Lx\.^i(7)x$)h. z<m^<r^ 

5 tittit L-C-Hi-^:m:'J$iJ»Srff oZb if'X^ 4 J: 5 

[00 18] -fLT, if^l^V^L4fE«<0^HBtfe 
v^T. «:ftll?i?$:±«!i:Ucfflji0^^tc, EDLCA 

y^^oEDLcm-k/ps-, nwmm^io [mQ]jii 

TOtOT. 5.-PEDLCm-fe;K7)ff^§l-iltF*i|gPS 
fitfifcOfllOtt^si 0 0 [«F] J.:lT<^t(7)t-r&;i: 
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10 0 19] ±ie«flgtcj:<x(i\ mmmt ix. m:h 
wminozt^zmLxa*). mcomimBX'o 

[0020] z<r)m:hmm'ii. IMcoii d iz. Jt«W 

mmx-miimm^no {,<7)inmt txuit^if)^ 
mucr)iiiL?jx<Dm(D\^&w.mzxhmfsm^nitA. 

mmm-^z t t^x^ . ^<D^^t lx . ■mm.<^ 

[002 1] -?-LT, Wiimi^j:\^LAW&(rmmzi5 
\vc. EDLC>'N'y:?$r, E D LC#.-fe;P<OX^->;l/^- 

^mmv [wh/Kg] t. ^■^mm(mx [w/k 

g] ttK 

Y>1 00XX-«-8 

mL\^ (mmi) , mMmzi,ix\i. ii^wi 

mfz-tE'DLQ.3^-tmm\^h:itX\ ;«OEDLC* 
^)Vt:m^^i^ET>i.CJ^yif\,zi.hWimm<mW'b^ 

[ 0 0 2 2 ] =3rfc, ^Mi^ii. iie^f^^^ajj'i-ro 

(C, iOEDLC#-fe;Hai'l-fc:T;l'StE»3>'T>'1fa 

g ] t tii:nm& L W/K g ] b <7)mmMf^ro -yht 

SV^*)t9>SRagonero>yh-e«liEt. C:il<3<7)fe 
m^h. ±M&^ii^imxhhZt^:M.tiifcUzi>(r)X' 

[00 23] -etT, m^m2xii.4tm<7)WMiziiu 
X. mwmimm-h-<9:-m&bLx . -^•<^x;^;^^ 

-l&je*no [Wh/Kg] tLhiOt CO $ri!'->=5r< til 
[0 0 24] Zff)Xd^j:mmzXill,i. #tc#«x;t>;l^ 

[ 0 0 2 5 ] -eLT, m^3Xii4%m<r>wmzti\,^ 
X. mmmimm-hrjuim»^>Ty^btx. 

^<Dtii1im&ti'' 1 0 0 0 0 [W/K g ] JiLhOtcO^^- 
^r< 1 1 1 oira6TlifiK-f I. Zbtl^iS-t Lv% (H^JI 
9) . 

(0026]c:iOJ:o ^rflljigferiittf . #taj:»3?es^ 



[0027] 

mcom 1 cDHSfijeStcoi, ^TI1 1 ^ LH 5 ^ bX 

mm-th . m i imtimmsm i <orn y m^^iri i 

TV^S. CKOiailcfcv^T. ffiffl^SiS«iS=3rfcomiS2 

a. mmmmicr,xtim=Fi a^ifix:iy^<-9 
3<^^mjKijm-izmmtix^^i. 3y^N'-^'3{4. 

'jx^mt-h-^snxa*). -mx-nwf-iz^&^f} 
ifixii^tihb. mMn.-^\z^mL. ii8sai:>j«i^tcai 
-h-thiio^zm^^ixx^^h. -^y^^—^sffmrn^fi 

m-\t. EDLCyN>^'403fESC«S?4a (I12# 

•S>. yA'-^SJi, IGBT (Insulated Gate Bipol 
ar Transistor) Ifc0;^-f y^y^/^^^yj -yi^'IgigE 

Lx^j:h^(r>x\ m.WiK)}^^zm.^n.-}]ti-x-)]^fih 

b. isssn^BfscoiEE, ma. ^m., m, m 

if p«•^^$co^t■^$:2<»iEai:'J•r s i: 0 ^zm^^ixx\^ 

miff)tiiijm'ibi:'(fLxmsizmm^tix\>^h. 
[0028] umms.7ii. n yj'^-mmims , 

>'V<-^$ll19^a9Sl^E D LC^^'y70Jffllgll 0 J 

^y^^-i^3t:mmmL. yy'^-mmmm9i±^ 

mm^ma^iommma^imsmzmmt 
xmwmmifm\ n^e^zntxmj&comMm 
i^x'^ixdm^^ixx^^i. 

[0 02 9]ia2{±, EDLC^N'yi?4cO€^6<r®^S: 
S^LT^^I). EDLCyN>^'4Ji:. #fiEDLCax.y 

h 1 1 mmmmuz^muzi:,<^i:mnz (wm^i 
^z) mmuzEmbLxm^^tix\<^^. #{iEDLc 
i->y M 1 ^mLmmtrnzmmucm^co-mi. 
mMM=F4a.izmmtixii*). tma. r-;^t« 

[0030] 03*4. #(aEDLCJL:i«y M l<7)ttm 
WW^^S^LTV^I.. *{aEDLCJL:::.y M iti, E 
DLCm-t/H 2tmffA'7y;?.^Ml 3 t*''M^JWg 

-r^ it- V . it- Y . mmFt. n y^ry^ 

^ynv-^mii^hmu^in.x^'f). EDLC*-fc 

[V] -3. 0 [V] cO®ffl-C'iSS$ixyi«E Kwm 
EDLC#-b;H 2<0|l:J3T14^J;ttf2. 7V) b-^j:h 

i.o\,zum-th. tfz. «E^N'7yxj^ai 3(4. im 

ttO^mSrRSr. $^>(c, ,fHttmi.i:SS(::J:I.K« 
*»/i>EDLC*-fe;n 2$r«g-ri.J:dt<8Bg§n-CV^ 
4. ^-IfctCiSEDLCm-fe/H 2«0ftKl^flC 
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yxmmi 3«. EDLc#-fe/n 2$-a^ijfc. ssimv} 
iz, s.-^mmi,zhtzr,x. mmti^^ithXdiizm 

[ 0 0 3 1 ] ^mmm<^m^z':>\^x . ia4 1, 
mm^t:^ii. zix^zx'o. ::iy->^-mm^ms 

{i, ayj-^-^Simrth. 3>^N'-^'3(i, «ji2 
i)^hX:hmi ei^irLXX:h^fvf:::^^iM-)3^\S.m. 
ijiz^mai:^ E D L cv'? y ^ 4 Rx/^ yj<-9 5 
mi- 1. 

[0 0 3 2] EDLCA'y^4{±. D]m®{CfcV^T{± 

9izmE, «a. mm, m. Rimmm^mcoWi 

[0033] EDLCJiyi'Aii. m^J$IJffl07t*tCft 
mS:ff-5Tl^^v^:K®t'(i. $iJffllgB7<7)SiJfflltJ:-5 
X. ^y>'^'-^'3S:/^LTA*$^^5iI^i^[al^J^c<^:'35E 

Z(D^-^. Wa^hJ:di,z. EDLCA'y^' 
4&«)«^S#EDLC*-b;H 2*9£»:m^»3l[T1t 
xS, $iJfflIgS7{i, «jg2c7)mEffiT^<D^«*^-4l: 

Tftw 6 «:>]co*jffli*ij£^g t mm ttz t § 

Ui. EDLCA'y:?4<0iIggm^jS:'f y^'-^'S. tU 
:^Sig? 1 b & LTft^ 6 izm-tt . 
[0034] ::::t\ EDLCyN>:?4S:ffifflU^*^ 

tmrnizm^mmmms. 1 ottsg^cov^-ciKB^t 

IIJtJeffli<o«:^$iJffliJ|fi 1 izm^tih E D Lcm-b/i. 

E=CV2/2 = 2000x (2. 

=it«;l . 74 [Wh] 

[00 3 91 -r^i^*), EDLC*-fe/H 2ii. ^1. 
74 [Wh] :^«:JjM$:^«-tS^t**T'#S. 
EDLC*-fe;H 2c7)aj:ftP [W] (i, 
P=VI=2. 5X30=75 [W] 
fc'Sr'J, -eot^cOEDLCm-feyH 2fcfcO<OB:J3a 
*Pr [W] (i. 

Pr= I2R = 302XO. 001 5=1. 3 5 [W] 

xh^> 

[00 40] u^!6<r>T, cK^j^^fcti. ai:^jPtc*tr 



[0035] EDLc^y^^ Aimitimfmmti.. 

^i^V^E D LCA'y ^' 4 ^ Sm^St IXUffi LtV^ 

[0036] mz. mmmzti^^x. mmmcom 

t ^ I. ftit 6 J> 1. 1 ^<imal 2 cO^^ijiOSJgllJ^lG E 
D L N'y ^' 4 (?)!mt i& i: coai^iSS-ri. fc V ^ a 
OV^TlKBfl-ri., C:OJ^OEDLCA'y^'4t®$§ 
^ll.^ft«0A-7^-^i:LTIi, mjf. EDLC»-t: 
;n 2cO|*imfiiffiRM?SSMC*i$>{f <i>ixl.. 
Ztlii. «jS2J?»fl?gf6<7)^iOjiS*«EDLCA>^ 
4<7)3aft«l!)f^OMiS(Cffli1-|.*^'^t'$)0. wi03OC 

thZb\,Z^£hii-^hX'hh, ^ZX\ ZZX'ii. aTI,Z 
mmi-t^iZX^XEDLCS^-kjUl 2<nm^B.& 

[0037] t^j:h*>. m 1 ft^6cO^I!)ia»*St 

EDLCA'y^'4«0EDLC*-fe;H 2<Ortg|5ffi 
tilttR 5:2 [mQ] lilTt L. a.OEDLC#-fe 
;H 2<^i?m^*fflC [F] fcrtgPffifiifflR [fi] 
«<?)ffiS:4 [fiF] laTT^S^ftSrSlfc-rtcOSrED 
LCA'y^'4lcffl;2*^atf, EDLC#-fe;H 
2i7)[^m6ifflR [«] *^';'c^<^l.fc. EDLCA'y 

=5:1.. otO, C:<7)EDLC*-b;H 2iDF*«imtilffiR 

[0] ^?ms«fflc [F] tmmjimR L^'i b<o 

^mrzi-^mcoE D L C#-b;W 1 2 SritM^Jtcffl;^!^ 
±{f§fv:J6, EDLCA'y^4^f*c7)|*ia5Stn:§:iRT$ 

[0 0 38] piRJf. EDLCm-b^H 2<0^$r2. 
5V-30A-2000FtL. rtSPfiStfiR^ 1 . 5 
[mQ] t-rsfc, #«X^x;Pdf-«E [Wh] ti, 

) V (2X3600) 

l.«5lcPr<0iiJ^L [%] ii. 
L=l. 35/75=1. 8 [%] 

[Q]Ji, EDLC#-byH2<0»m^*ttfiSfi?LT 
2:4 [QF] lilTt=3:etcOS-Sii'^*^'S)l., 

T\ ^f^t Lx. ^m^mmctmmimRbmco 
mm^^xm^-ti>cr)\m<7)m^i>zxh. t*j:hh. e 

DLC#-fe;H20lSm?gMC [F]*<;^$<^rS 
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^ 4 cO^«s<7)Sfii«*^ $1)* i < T(f I. C t *^"Slitc^r 
hi)-hX'hh, C:<7)i|g||. EDLCm-fe^H 20ll«§ 
JWIC [F] fcrtlaSJSfiifflR [Q] i:^»<^fflSr*«> 
T, ;co€S:/|N$<tl.J;aici5S-rsc:i:A«||ffl±« 

t wjs^r^fi^t Lxmx^ h<DX'hh. 
[00411 m<r)ikf^mtz E D Lcm-fe/u 1 2 

[0 04 2] *7t. m2lC, ft^^6c7)^||)jg«S*fiicBJil 
E = CW2 = 20000X (2. 

=m\ 7. 4 [Wh] 
fc^-&, -riSrij^?. EDLC*-b;H2{i. *!;17. 4 
[ Wh ] c7)m:^»$r#m-tl. b IfiXt l> . 

[0 04 5]igmtL-c, ^fim-iht,zm,-fhnm 
[0 04 61 ia5{i> ^^M=3f^>'^j^^'^)et»ta-H 

tfcV>TJ:<^f>tiTV->|.Ragone7'n-y h$-^t 
TV^I), EDLC#-fe;H 2<OM$>;tO£7)ai 

:»?gJS [W/Kg] tX:t^;Pdf-?5a [Wh/Kg] t 

-?-iOffic7)eAfc. aH:ftfc, fiHfti:. S^^^-Vt 
<0ie-t{4. tt'iJ^^^TJEDLCm-fe/H 2iO#ttcO— 

[0047] laScO+tc^LitEiSWi, x^^;l^df_|gig 

Y= 1 OOXX-0-8 

^rStO^^LT^^S. -f-tr. m:^3SiJia®gli:LT 

f^ffl-ri.<7)t;:®iL!tEDLcm-fe/H 2(r>3i:^^)V^-^ 

Jg<7)<lY [Wh/Kg] ai:^?&gc7)fflX [W/K 
g] i:*W>;t^^^m4, C:coaBriEW^>iiit±0 

Y>1 OOXX-0-8 . . . ( 1) 

[0 0 4 81 MfcicO^S-Siit^^V^^tCtt. 

[0 04 9] z<7)i5^j;mi<ommmizxiu£. ms. 



•CV^i.^W4, EDLC*-b;H 2S)7tOcOrtlii5J£i3t 

fiiR [Q] *n 0 [mfi] mx. K-o^m'mm 

C [F] tl*|gPffi{i<iR [F] tcoacott^nOO [Q 
F ] OTT'J>l.^f^2r>Sitt- 1 c^SrE D LC^nV^- 4 C 

[0043] m:>]$iW^si(i. it«a^<E3[ 

m.-ttzbtiK'^i. 

[0 044] ^Jx.{4\ EDLCm-b;U«0S1S5:2. 5V 
-10A-2 0 00 0Fi:f.5i:. ^«x^vW^-ftE 
[W] {4, 
5) V (2X3600) 

ZM=SfA'>'NV^'5-fi5fflLJtEDLC*-b;H 2^fiyH 
t, ^<7)EDLC#-fe;n 2€-ffifflL/::EDLC>'N'y^' 
4 SrS^at LTffiffl-r^ 1 J: 0 , mMMEco^ 

m^iiSir^it. Mm^mii)-tii. tti. mm 
mmmbix. m:hmmmmmaTmmx'nom 
m:fjmmmBiiiTmmx''€om^^j:iim 

m^^mznUtiLX. EDLC*-lryH 2c0^tl?^fe 

f^^mm.nm&&mAzf(itxmmz^x. hzb 

':>zbt''X'%h. ^h^z. EX)\.Z)<.y9 A^Wi^^hz 
bxnw!kWfim.<r>z:d^mzm.\.X'\^^ < . m. 

^j:)£cr>^mMimmii<mti-^hzbt,K'%. mm. 

mLi:'M^j:< b t) 1 ^^JiLhlC|6l±§-frl>:: i:*>'T'# 
5. tJt. EDLC#-b;H 2{4. 

<, L*^i>^tcq|-»=5r!|^)^»*^'-ir*fL>5:»'^<Ot\ mmz 

[0050] {m2<nmmm) 06(4. *^aBc7)S2 
^^zmhmmmmmmx.hiiot,zLtzmmm. 

x<D?mn-th. 

[005 1 ] -f^shh. z<r)mmzi5\^x\i. s«^a 

14i:LTEDLCy<y^'4tcM?iUc, -<ji:m?fil 5 5: 
««iLTV^4. Z»U?ftl 514. ia4K^Ufe1tfllOffi 

{4. z»:m?fii 5€-$ijffl-rsz<?:«wjt9^si lifiWi. 
^thti. -'mmi5(rmwmimz^L. 

6tgx.i.ti:t>t, zixm^fii 5m, 
im.^:mix'thi, 0 \,zm^^ixx\^h. jji±<7)J: o 
8{4«)£§n. Ki]m- 1 s at« 
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$i^•cv^|,. 

[0052] mz:mmmmmmmti , m i <o 
mmmt mi^zw^m 1 4 <oe d l c^-cy^^ 4 m 

[0053] mmm.1 eji, m2*»^>A:ft«f i s 
ojfflia(o. 1-10 0^) . 0ij;t{f5o^iass(o 

$iJ1»^ai6(±. EDLCyN'y^?MffliSiaio 
^r^^ LT E D LCyN>^ 4 *>'^mW6^m^)$rflt*&-tl. 

[0054] ico^, -d^m^ 1 5(i, xJT-;kdf-?g 

0 [wh/Kg] j^Lh-cfioBtiaiCoss: ( i ) 

0, EDLC^^'y^4•C{i>Ffi-rl.5)•^0#ttx;^V^df'- 
[ 0 0 5 5 ] iSS, m 1 c^HJfeJ^HStfc |n|«{C. a}:tl4Sgl^ 1 

8 b \.z\mth 6 (nm^ ifiogswjiwT'^-ri. 

^^S- . S) ^>*^ ty)flSiJ LT E D L CN'y 4 S: ji-ej^r^ 
[00 56] .rcOJ;-5=5:S^2«0||)!fSJ^ffit:J;ix{f, ED 

LC^N'y^'4tfifiSLT-y:m?i&i 5^«g^fcv^S7t 
[0 0 5 7] (.■^3.(r,wmw)mi\t.^wm%3 

t. \^xfWih%'jt\izr>\^x<r>?mm-h> 

[0058] ^ts:h%. ^cOli^tiiV^Tti. g«iia 
1 9i: L.TEDLCA'yi?4(cM^JK^itcOT;l^$«M 
3 yr y^f 2 0 S: ifi^5i-^i5-frTl«)S§nyt:|5IiS SrSigE t 
Tv^i,, c:<7)B$, ^iS!<7)T;i^5fl;^3yTyHf2 0$-ffl 
^^i3-ttr«fig§fT.7^:IllSS«i. ia4lc*UcJ:3tc. E 

D LcyN'y^'4 J: o {j-mffym&m,if)mmimms:%> 

[ 0 0 5 9 ] , SiJ«lga2 1 :^S«-fktfcr 
;W5l:»3yry^2 0 5:ffl^^i?-li-C«fS;$n;t[l]SS 

^ffl«Bi-ri.r;P5«SfayTy9-0iliiga2 2*iiSit^> 
ii. T/i^5«j)?nyTy-9-2 0<7)Sm«®S-«fci£lg 



s^ayTyt^2 ^m^mkwm^hi^o^zm.'^ 

(i, A:»3«^2 3a(imji2*»gfg?$n, tiiijm'23 

bizm6mm^tix\'^i. 
[0060] mz. ^mmmcom^mmth. n i 
(rmsmtmmiiz. m^mi 9(?DEDLCAy^'4 
at/fT;ws«i»3yf y9-2 0{i. mm2f}^i^Aijm- 

2 3a, 3yy'?-^3 2::rt-fCtt*&§tLl.«:>]fcJ:'?. 
[0061 ] Mmmm2 l li. «ii2*^<^A:']«? 2 3 

ra<^m+5 y*i'<?)^ji. »jiii^a2 1{±. r/i^smw^ 

yTy^mmM2 2 Sr:n-LTr;i^5l;»3 yTy-9-2 

0!!)>^>g^^6A.m^)S-ttj^t-.S. ^<7)m. EDLC^N-y 

^? 4 *>'^t^6^«^i ztizxr). wmmz 
m^j^N'-y ^r-y r^fr ozt . ■r^t.*> . 

hZtlz^j:l, tt:. Z(r>i:o^j:mmz}5\^^Xii. T)l 

imm^y'fy^2oii, ayj-\-^3-^^ yj-^-i^s 
cox^ -yi-yym^FizX •y^y^/'J -yr 

i)-(i>t^m^m^j:}£ff)^'mnmm^izm.miz± 
i'imm<r)2i§<^mmi.<r>wmsmtiznmtt z 

[00 62] ;<7)%&, r7U$«»3yTy"9-2 0{4. 

tii^J^JK*^ 10 0 0 0 [W/K g ] a±.XKr>wM(r)^ 

( 1 ) c^^mmtz-thco^mm-f^^ittimt lw 
ztiii. mzm:hcommms.i:mxmmindm^iz 
m& i 0 i,zmmm 1 9 ir^-r^zt ^^tx^^ 

[ 0 0 6 3 ] t/i. IS 1 ffymmmt mmz. ^lim- 

2 3 h\.z^mh%-^e<r>mi:!^i^<r:>WS.<n^mx»r 
h-h^i. h hi)-'t>sbm^\LX E D LCys'y^' 4 2:^^13=5: 

[0 0 64] ^tf0j;a^m3«0|ISS^.«{Cj:tttf. ED 
L c^N'y 4 L T r;i^ 5 «Sn yf' y-y- 2 0 
ggUTv^S^::*. f|f«i^<ofti?f6^£^m:>j«t*&$-iSi^(c 

[0065] m<^mimm.) ^%mi. ±M^mm 
W&X'^ h . 1 5 1 r;p s «»3 y r y-y- 2 o 

t$r, *tEDLCA'y^'4tfifffl-rS#«|ia^li)S 
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[ 0 0 6 6 ] ^2(7)mmmizi5\>yXli. -<m 

[0067] ziii^iZTT^itimMimsii. m («m 
.UPS. r^'f-AX-:j'ic3SfflTir«gT'ft&. 

[0068] 

[0069] ii*Ji2ieijco^H3t ct^Kf , wmmm(7) 

mm^mmmx'ii. EOLCJ^^y^'izmthiif^mij 

^f^mmmxn. -d:mmizmit^tifzm:himm 
nmizmm.<^mmmti. zti^zi^'o. 

*), mmw±<DXo^j:mM(omm^j:^itiznix^\n 

[0070] »^JS3iefi(7)^BBtc injf . wmm<r> 

:fi^is.mt. nmzmm(Dn.:ht:mi^-ti. ttz. ^ti 
mk(r)^mmx'tiE dlc ^^^y^^izmt ^iitimij sr 
mi. nmzm-^m)jmmi. ztuzx*). it 

mmmmmmmmi'mmcomtimmti^ii&iiz^j:^. 

[0071] msmmm<^%mizxin£. iiet^cti 

[0072] i^$«5l^s^<o^H^fcJ:^^(^ , 
m$> h V ^«4mas^»^ \i\znmh^\,zm\jx\ ^ h . 



[0073] m^h%m0mf,zi.m.. ^mmt 
vx. W)-kYcmm.\^^mi.-wh. 

(^m^x'%-mm'\xozt^zm.ixi6'^ . %^(n'm 

t ^ t'*iffi-rs ; t *>-c# , Mm-rwf , mm^ 5 cot 

com:*] 1. ; t *>r I. . 

[0074 ] mmn%m(mm,zi.mt. edlon- 

yiJ'tUT. EDLC #-feyKOX:t-.;l/^-^jK(;Ott Y 
[Wh/Kg] aj:>j^««ofix [W/Kg] fc*^ 

Y>1 00XX-»-8 

cO^frSrilTt-TED LC*-fe;KiJ: 01ifi!c$a^:ti6. 
^5'«7t-tEDLC*-b;l/S:fflV^|,^:t-C. ^:«ED 
L C#-fe;P5rfflv^/v:E D L C A'y jcj: |,«^j$ijffll(J5^ 

[0075] mms%m(mmzi,m.. s^ssr 

[Wh/Kg] IiLhcOi><7)$r^i'-'5r<tt lo^a6T«(fi 

[0076] mm9%m<mmzi.m.. s^as: 

10 0 0 0 [W/Kg ] JiLhiOi>(7)$:i!'-^< i: 1 1-?* 

m 1 ] 1 ^mmmm^msm 

[02] EDLCAy^^ommW^^H 
[03] #ffiE D L C -y h iO«^6«)1i«ia 
[04] S1^S<Dtt«git«^ 
[05] EDLC*-fc;K7)Ragone7°n-y h0 

[06 ] ^%^m%2<r:>mmm.-^^<tm i fflss 

[07] 2(s^0«cO^3£7)||MJ^SI^^t01ffia0 

[1?^WJ] 

2{4m. 4(4EDLCA'y^' (^tt^g) , 6{4t 

7. 16, 2\\mn^m.. l l«4#fi[EDLCJL 
- 7 h . 1 2 (4E D L C^-b/U. 1 3 {4«Ea'7 ^X^I 
a, 14. \9\m%^m.. 15{4Z»«jfi. 2 0J4T 
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